A high yielding synthesis of naphthazarin or naphthopurpurin can be achieved by SnCl2 reduction of 2,3-dichloronaphthazarin followed by oxidation in the absence or presence of KO2 . The spectral properties of these compounds are discussed.
giving an overall yield of 67%. The addition of a crown ether assists in the solubilising of KO2 for these oxidations15.
The structures assigned to all the compounds described in this paper have been based on an analysis of their respective NMR and mass spectral data.
In the case of naphthazarin considerable contro versy exists as to the location of the hydrogen bonded phenolic groups16. X-ray studies have suggested a 1,5-quinonoid structure (5) but the IR data have been interpreted against this formula tion17. Our examination of the proton chemical shift values for naphthazarin shows no temperature dependence (to -40 °C) which indicates the sym metrical nature of the molecule. This can best be represented by 6 which possesses an unusually long hydrogen bond (as has been reported by Musso and S e e g e r 19).
2,3-Dichloronaphthazarin (3) shows a chemical shift value for its ring protons as a singlet at < 5 7.27 indicating that the two chlorine substituents are localised on the quinonoid ring. This is confirmed by the production of ion 7 at m/e 223 through loss of chlorine from the parent ion, subsequent loss of CO gives 8 at m/e 195. Similar breakdowns of 2-substituted naphthoquinones have been reported21. Dihydronaphthazarin (4) also shows a benzenoid proton chemical shift at < 5 7.25 together with the dihydroquinone protons resonating as a singlet at 6 3.5. The mass spectrum shows loss of water, CO and HCO giving ions at m/e 174, 137, 136 followed by loss of ethene as indicated by the scheme. Naphthopurpurin (2 ) shows two benzenoid protons as doublets centred at 6 7.45 and 7.30 J = 10 Hz thus indicating the disymmetry intro duced into the molecule by the 'extra' hydroxy group and confirming that the /9-hydroxy group is located on the quinonoid ring, the quinonoid hydrogen H-4 resonantes at d 6.47 and the nonbonded hydroxy group at H-3 is not seen. The mass spectrum indicated loss of CO to give ion 9 at m/e 178 followed by loss of either CO or CH2CO to give 1 0 and 1 1 respectively, with subsequent loss of CO to give m/e 108 (12). (3) This compound was prepared in 97% yield from dichloromaleic anhydride and 1,4-dimethoxyben-
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Experimental Section
2,3-Dichlorormphthazarin
z e n e a c c o r d in g t o t h e m e th o d d e s c r ib e d b y H u o t a n d B r a s s a r d 14, c r y s ta llis a tio n fr o m p e tr o l-e th e r ( b .p . 80-100 °C) g a v e t h e q u in o n e m .p . 198-199 °C.
m/e 260(50%), 258(100), 225(11), 223(50), 197(2), 195(7), 178(2).
2,3-Dihydronaphthazarin (4)
A mixture of 0.6 g of 2,3-dichloronaphthazarin 3.6 g, SnCl2, and 150 ml of 4 M HC1 was refluxed for 0.5 h. The green solution was filtered directly, cooled and extracted with CHCI3, the extract being washed with water, dried (MgS0 4 ), and evaporated to give a green solid (637 mg) which crystallised from ethanol giving 324 mg (73%) of (4) Oxidation of dihydronaphthazarin (4) directly to naphthopurpurin was achieved by reacting 2 0 0 mg of 4 in 10 ml of DMSO with 225 mg of KO2 and 1 0 mg of 18 crown-6 for 16 h at r.t., isolation of the product in the usual way gave 198 mg of crude naphthopurpurin, recrystallising from benzene to give m.p. 200-210 °C (sublimation) (92% yield).
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